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(57) Abstract: 

PURPOSE: Provided are a photosensitive polymer 
having a protective group, which can be easily 
deprotected, and has strong resistance to dry 
etching, and which is economically advantageous in 
its manufacturing cost. 

CONSTITUTION: The photosensitive polymer has a 
protective group represented by formula 1 (wherein R 
represents a methyl group, an ethyl group, a propyl 
group or a butyl group, and n is an integer of 3-8). 
The photosensitive polymer is represented by 
formulae 2-5. In the formula 2, n is defined as the above, in the formula 3, p+q= n 1, tt p/(p+q)="0.5," q/ 
(p+q)="0.5 l " in the formula 4, R1 represents hydrogen or a methyl group, in the formula 5, R2 represents 
hydrogen or a methyl group, p+q="1 ," p/(p+q)= ,, 0.3-0.7," q/(p+q)="0.3-0.7." The photoresist composition 
comprises (a) the photosensitive polymer having protective group of formula 1, and (b) photoacid 
generator. 
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ESeii 3101 SIM » Oil SBStfc 2£B|X|£S 2318 3HAIS&. & ttSOII Qfi StfHb, 0FEH2J 9*4* 3> 

fc Hstiii! nsoi sttsoi asm. uow ttaiqastoiEBtoiE, ksty » ssafgoiiEfanaioiEioiiAi a§ia 01E fltUOIttfH SEW 




A|8. RS OlliPl, 0MI?|. Efe ¥1310101. nS 3-821 

4«ejo) 

Hsaii us, uss gin, xiaej. a*ai«iei8K>i=2K>i=. kaai 

SAB/H 

& 921 £A||& S3 
SS2| qa| 

veoi ^ste 7i* a □ §o*2i gsn:>i£ 
b ass ssamisoo a» ass/H, sc* ^raite hssji h§oi »fe 393 sara » on sssfe ssam^s sgsoii a® 
a oi a. 

tt£H SISSS0I *f 991X12 ttEfll i^2| S2!E^ b|2f»og s^ftOI BEL aiHeHIII S90| SICH Af A1«^E|-0JO|aS(subquarter- 
micron)32| OlAttfi nH@2| S^OI §^5| 2?92 at S§0ia. iXf2| §U0| 1 b|e( g ig a bit)0|Sf ES £l^32Hni 

P»2! g(design ruk>)0| 0.2/«i0|6fe! 1@S| fi?S|2 91Q. OI0II ©ej, DUV(deep UV: 248nm)fiUE CH^ e»S2J ArF 2!{A|EH H0| 

X1(193nm)l kSSES/H AfgSfe AHSS aiX|±S XHS^ Algol THttl 

MEJSISS ArF§ SIIXI^M^ 3J^010* tt Cfg3J ^1^: 1) 193nm2| g^OllAH »^a|SS ¥^§0| fes 3, 2) &|2t §10|| CHS IDS 

01 5!. 3) S^SOI SfSSf 3!, 4) Sfi^Eia S^^. Oil* §01 2.38g^% EHSyDHl^SfeolO|EyoiE(TetraMethyl Ammonium Hydrid 
e: TMAH)0II S^OI S SiCH^ a, 5) SSBf^S^ 31, 6) «l2EPf S0|SK)j0t SCK 

ea. wsswi ttais ArF 2!|aioi eiioixis ssaixi^sgwiAH 6f3ie sae e¥ MAi^it as aa. ^si. a&i^oii m s»oi a 

2 PHSSIS0I SOIS SSaiXI^£3f ISISI fi^aD. Sia *3C|S(Fu]itsu)APJ ?D^» 5Sa!l IlSg omem(Adamantane)8 feS a 

«Mi)2f xisaat §s esttfe* 3>n sict. nam, oi ss§!i nss aicoisi ?roi oh^ biw ; ^xkjii si#8F?ioiife asBJi 
oil Ai oh^ »ai«m. 
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si J3I2B3) ^eoiiAiE agigoi si 



a i>9oi oi^nxf sfe 0g sub asssigoi sown a^i^oi ens xmoi am a sew *hoiiaie aagoi sib 

SSaiXI^S 2E3gt ISSte 31010. 

3i£s< in iraspi a» e vaoi sis 2> v sa g&aife, 121 hsbjs aee 3*4=0. 
asf&i 1 



AIS. RS 011131, 0)1131, =£131 SEh ¥13|0|0j, nS 3~82| §4>O|0. 

as. ifss g&spi- aw** 2£ oi^oia aoi wsaitno. 

SW*I 2 




CHj 

i UOW. #3| 3, 4 £Efe SW4| 5S 0|?O)S 3401 0* bH^S>0. 



mm 3 



c=o 
I 

0 



CHa ' 



)n 



p+q = 1, p/(p+q) = 0.5, q/(p+q) = 0.5010. 
Ri 



t=0 



»(() 
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CH» 

R,S 44: SEfe (HI 131 010. 
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R 2 te ^± SEte Dili 71 0101, p+q = 1, p/(p+q) = 0.3 ~ 0.7, q/(p+q) = 0.3 ~ 0.70ICK 

te ^9oii onaa sffe ?i£3 asu ags^i ?ie asaixi^s sags, &3i sw&i 121 ssiii ngg sgsite s§a mm\ 

se, ass g&apf as}ii 2, aui sis,^ 3, #:>i sm^ 4 ste 4Pi sm&i ss. o\^o\& 301 an^sm. 

uow, #j\ g<y^sife saiom^sfeg, ciomas^g ate ^g^oioi, irag sbsisi g^s ;>is°£ i~i5§u%« :>uite 301 

uopi, m asanas ^1011 g&isj g^i 0.01-2.01 £%e}i Eyongo^. eaioi^^ioiei, M^nom. 
ciai&soi&j sb sdionegofejsi ^i g agsite 301 un^'sm. 

£ IfgOII S|fi Hgg RS.B1H 3&fit 4= Site 3±:>l EO PaS^H? {JJgSlte HSEOI a°SS PHSSIHOI §0|3K2, 75 

^ xlUSIOj 2!4A|2}£0| ^4ShW ±»2| *H5EP|0||A|E 3X||gO| 

OloKXIAIte S ^§2j gfgg g&fll S! OIM 5S§|te 5£aiX|iS £3M0|| CH» d|gi|& ^AldlOII DUSK* UHmTi M<g&Q. SS 

aixi^s san i£spi ?i& 15^^31 e gfgsi asaixi^ Ai-sef wa^ff ajs a Son cnafoi asacj. 
nam s ^gs oiskxiai jhais ^aiodoii sssife 3101 oma ahs as hehse ?aa aoiw. exi s ^Aioiies s itasi jhapi & 
soies bum. sasi xi±!s?ia »ooi ^ssj a^s ^ss^i ^si^^i m »isgte aom. 

<«A|0||1> 

Oil 1 CI MM SSHSfi kMa!3^**ti Ell 0| E(Methyl DiCycloPropyl 
Norbornene Carboxylate; MDCPNC)2J 



O OH ==| 

D^C-O + C H,MgBr — >4-< + f=° 

CH, CI 




D>-f« >-{-<] 

CHa CHa 

aW0ISSHS«3ilS(Oicyclopropyl ketone) 1.0mol(110.15o)S SSIS Oil H|s (ether) Oil ^21 3M2J g2«(Gflgnard solution) 3 

30ml« aasi HOI EBO. 01(01, em^OI ^ofEl dH^(bath)M OlSSfOI a^AI^CI. ^31 e^Hj S^PJ * 24Aiagfi[ B&h 
o^CI. OlOiAl 3} ^2] M01I H Ji^^ii a So| 101 E£! ^ 0\go[0\ §S}A|^Cf. aeoil, 0»EilM« OlgS^O) ^ gDH 

9J Oil Ell ^ ■ JOSf&Ch B«a OUBPMtOISSHSfittStMethyl DiCyclopropyl alcohol; MDCol)g CHI 1^^^ 01 S (Methyl Chloride 
; MC)3} ^ EJ Oil H 0t &J (triethylamlne) Oil ^2! ¥ ^ M£S±0|E(Acid chloride) 1.0mol(90.51g)« &&o\ &D\o\%Q. OKUOIIE SOI S«Sh° 

s m±m o\m*io\ a^Ai^a. ^oiib 24Aiasa jJiawao. qboil ^e^oii stsaitsjs «aa(fiitering)e ? 

; bois*s oia b ?s»aci. oioiai, mm mm s^b ? ew^i oissjoi aaetsact. oitm P ^9 assoi DiiiPM^oie^Hsi 

; 0^anai0|e(MethylOICycloPropyl Acrylate; MDCPA)OI2iCf. 0I2S 0|sa5WIES«&(TetraHydroFuran; THF)0ll ^ei * 0|B| H 

j SOIIAI 3 aiU (cracking) » A^Oie^SyE^Ciey (cyclopentadlene) 1mol(66g)a SS6I SPWSCK S^PJ ^ 24A|^e°i 2f 65TC0IIAI 51 

1 BS * GC(Gas Chromatography) S OlSoKS B^OI §S92iMl *H»HO. Sie^jE^, gOHei THFM »WB » e#a(distillation)e 

, 0I8W0I «SI8HaO. 
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<4IAIO0 2> 

(HI I CI WOI S£ffl| ^ kfild! 3f s §sg E|| 01 S (Methyl DiCycloHexyl 
Norbornene Carboxylate ; MDCHNC)2I gfg 

PWOIISSI^ 3\\E 1 mold 94.31 o)l MSSfOI 61 AIM 13 V8 0HB 0I88HX Q|||C|«f0lttS«l«|OBIiefl0|S(M6thylOICycloHexyl Acr 
ylate; MDCHA)2f MDCHNCB S£8haU. 

<4IA|O0 3> 

Sai[MDCPNC-SEI|2|ei8JO|=yo|£(Maleic Anhydride: MA)]2| gg 



4IAI0I 10AAI ttflfi etCHa! MDCPNC 0.1mol(24.63o)3J MA 0.1mol(9.81g)l 8S 8^21 OHiO|/c||EI|0|S(Ethyl Acetate; EA) 8.5g(HI ^a 
U. 0ICHA1. S0-3RA|jgiei 0rSUIi0li¥E|SUS«{Azobl8l8oButyro Nitril : AIBN)S 5mol%(1.64g)S S^SI9Cf. 01901. ttSM 

saei hois uai on aiag^on &asi gau. ueoii. geia ttssoii chsh seisj BSi oisstoi ss^ehoiiai ##sm 01 

■ UAI ^Olfe 3§S em Site CPH&WegassingJS 39 £A|8iaU. 3£|j2 UAH. 65t!0||AH 48Aiaset 8tr6iaU. 0|0|AH, fi8H THF 
Oil aasi ^2! ? 0|±5£§21(isopropyl alcohol; IPA)S 0IS8 r Of 2 SI SSf tSSSiaU. OSOII, SSSS IIEI3& 9 THFOII ^2J 9 n 
-«l4Kn-hexane)# OlgShOI 22| SSS SSSfaU. OICHAH, UAI SEHUt SHI UAH X]2i, &SCHIAH 358iaU. 01 DM . 891X13 81*13 
gflifS 120000iau U§aE(PolyDispefsity; PO)fe 1.90ia°ffl 4^sS 68%0iaU. 

<^A|0||4> 

S£I[MDCHNC-MA]S| gff 



4IAI0I 2CHIAH ffSS HkCHSJ MDCHNC 0.1mol(33.05g)3 MA 0.1mol(9.81g)l 8© 8^2! EA 10.75gO|| %HCf. 0101 A). SflPHAIlSl AIB 
NS 5mol%(1.64g)S 01*01. ttSSft SS8I ^012 UAI Oil ^XJISiOII SSol gaU. OSOB. §aa SJ8B0II CHSH 

SEIBI SH« OlSoKX ag^EHCIIA) ^il 9S8Q 01* UAI ^Olfe 2f§S BWJlfc CPH4JS 321 AlAlcmQ. HBI2 UAH, 65t30IIA| 4 

8Aiase 8trsiau. oichah. etSBS thfoii sasi ^ej * ipah oigsioi 221 saa sa^au. cmog, sa^i vase * thfoii 
^ei * n -s!6fi oiishoi 22i sas sasfau. oioiah. uai iehui smuAi aa, aeoiiAH asssiau. oi m, 8&ai2j e^se^xf 

If S 11500012 POfe 1.920101 4^!§ 68%0iaU. 
<^A|0j| 5> 

SSJ[Norbornene-MA-MDCPA]2| 8& 
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tiAIOII 10IIAI Baft MOCPA 0.1mol(|^|g)3f kM£!(Norbonene; Nb) 0.1 mol(9.42g)I!} MA 0.1^^fc.81g)H g|, v g°»£J EA(20Og)0il ^8 

a. o\o\m, gn-^HAisie! aibn 5moi < ]^Rg)e s^sfaa. oi^oii, ernes ^ssi ^oI^Fai o\m sgaa^oii ^sai saa. Cj 

§011. eas &SB0II CH5H saei BSroiSStOI SSgaoilAI ?«8ta Oil QM ^Olfe age l^olb LPH&Wegassing)! 3 

si ^Aio^acf. nan l\m, 65 row 48ai&sb sa^aa. oiw/d, y§is thfoii 22 si ? ipam oissk* 221 sai assta 
q. om\, sami sags? thfoii ^21 ae ipas oisstoi 2a sae sssfaa. oioiai, qai bbsm o\hl\m a a. asooAi 2 
£§*aa of cm , g&aisi ssassnere 125000m pd^ 2.040101 4^es 7o%oiaa. 

<«AIO0 6> 

SB[Nb-MA-MDCHA]2| 50 

^A|01l20llAi MDCHAO.Imol^ A(88fO| tfAIOII 5Sf H£ g&S^Q. 
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<^A|0}| 7> 

MZi [ Oil 1 P MK>| m^R^m Oil a a 9 SI 01 e (MethylDiCycloPropyl 
MethAcrylate; MDCPMA)-BSstSDHaaHaiO|e(p a nToLactone 
MethAcrylate; PTLMA)]2| SB 



-f 



c=o 
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CH 3 
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it 



AIBN 



")— f 



=0 
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CH 3 




013i!£8Jl£H10|E(acryloyl chloride) Old Oil O0Ejaa£8!SSEK)|E (Methacryloyl chloride)* A^SIOj tiAIOII 10IIA121 30| MDCP 
MAS &36faCh asdl, MDCPMA0.10moKl9.43g) 21 PTLMA 0.1 mold 9.8g)S fir l^ei THF 20.0g0|| ^ac*. OIOIAI. g&3HA|X||e! Al 
BN1 5mol%(1.64g)s SPISiaCI. 3S8I ^0|2 UA) Oil OjfllS&OII SS5I §aa. CTSOfl. efSSOII CH8H £Ei£| g5 

* OlgSIOj 5!g4rEH0||A| ^512 Olfi C1AI ^0|b iii emSfe P^H^S 351 £A|§iaC1. 2EI2 UAH. 65X3 0IIAI 48A|aStt 

sawaa. oioiai ygii thfoii assi ^ei * nibm oigsioi 29 sa« tssiaci. ctsoii, sass lasa * thfoii q 

S n-«!clS 0118101 29 SSS SSSiaCh 0101/4. BAI gEIUS 812 UAH 6rS01/rf 328*30. 01 OH . 58t»2l e§rg2MX1§J8 
10500012 POfe 2.020101 ^sfg 70%0|»CK 

<«A|O0 8> 

M£l[D|llC|M10|eSS!^rj|E|3i 31 0| E (MethylDiCycloHexyl 
MethaAcrylate: MDCHMA)-PTLMA)]°I SB 



C— 0 

I 
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CH> 
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AIBN 
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6IAI0II 2011 0F3i!^^l^a0|E(acryloyl chloride) 01 £1 Oil D|ia3H£g!gSa0|! 
B«8haa. 01O1A1, MDCHMA2I- PTLMAM &D\ AIAIOfl 72f ^8 g&^aCf. 01 

0801 ffl ^«S70%OIHCh 



i (Methacryloyl chloride)! M§o\0\ MDCHMA1 
ID, %m\°i S^S^MXF^8 103000IH PDb 2. 
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^ Al dl 30IIA1 S«B 2«£|0|i(SSBA^9 12000) I.Ogl 3£aaaa =£lffliy^5^ey^^0|e(trlphenylsulfonium triflate) 0.02 
gJi %M 8.0g2| 5£ia!g2J#2ic^BEirsOFAPaiO|E(Propylene Glycol Monomethyl Ether He; PGMEA)ge!jCHI ^2! SSaiUSS 
SSil 8«»ach CtSOB. 0.2/m2| WSZlie i|E| (membrane filter)* OlgSH SSaiH^E 5 a§g J\B'*, «|AmiaqaaS(HexaMet 
hylDiSllazane; HMDS)2£ «£|S 91 01 WON &7| Sf o.3m ¥3HI£ ESSfaCf. 01 Dl, lltfaaiSAIte M£|OH^Sfeg (tri 

arylsulfoniumsalts), ao||!2EHSJ(diaryllodonium salts) Efe ftfiti (sulfonates)OI UiasiStef. 0|0|A|, 12Ot50||/H sf 90sec g°j i5§ 
WIOIU (soft-baking)S 4!Aia ArF eiJAICH aiO|X|(NA 0.60)» OlgSH EirofaQ-. Eg? 130"CO)|Ai 90secger S^E-S!±£* t)) | 0 | 3( 
post-exposure bake; PEB)S ±JA|ofH 2.38wt%2| TMAHge«2£ 9,' 60secS°} aaofaCf. Jl §21, Sf 27mJ/cni 2 2| SAf|fO||A| &f o.30/an 

si aa a ^mioi^a/s) Dues aaaaa-. 

<gA|0l| 10> 

^A|«l 401 A| aB'B|0|(S8B3 «t»8 12000) 1.0g« atttta&a S£|iaiya5kS£IOIMaiO|M(triphenylsulfonlum triflate) 0.02 
gjlf S-JHl 8.0g2| PGMEAgeiiOII ^0|2, 01 3>| 0J| #7| SJ7|°J M£|<HI&SOf°J(triethanolamlne)S 2mgg gDfSfOI aSSI ££gj|x|±e £ 
agg 9 gSfaCf. 0I7I/H. *7| S7ISAI SfilOlliOreKtrlethylamlne), M2J0|i¥i0iej(trilsobutylamine), QOUaaotatdlethanolamlne) 
Ete ME|0||&tO|eJ(triethanolamine)0| HH^SfC}. CfSOII. 0.2/m2| SHaiC! 1EI1 OlgSH SSaiXl^g SagS 715 *, HMDS2S XI 
BJS ^ajS 911 01 SI Oil &7| SagS Sf o.3/m ¥JHJ£ ESofaCh OICHAI, 130*CO||A| Sf gosec g°J SE^ miOIUl 4IAie ArF 2UI0I 
£||OI3H(NA0.60)a OlgSH kSoiaCf. kg* 130130IIAI 90secS2f PEB1 gAISfH 2.38wt%2| TMAHge»2M Sf 60sec§&f aaSfaCf. 
3 §31, Sf 26mJ/cn> 2 2| 2SAfi?0||A| sf 0.30/m2| l/S MSS £f2JofaCf. 

<«A|0B 11> 

6IAI0II 50IIAH irSS agEIOKgifaa SXHf 12000) I.OgS 3^&«3JI°J S£HHiy^5kMai0|ME||0|M(trlphenylsulfonium triflate) 0.02 
g3f a* 8.0g2| PGMEAg2»0|| S-012. 017100 °7I S7I9J EE|0|±¥l*Of°i 2mgS H7fofO| SISol ^PJ 2°! SSaiXl^e Sail Ha 

sfacf. cfson, o.2/ro2i s «ai°J aaa oigsH asanas sags tie hmds°s a a a ^ais fioimou a7i i^ii sf 0 .3/« 

¥«£ ESofaCf. 0|0|A|, 1 20 "C 0j| A) Sf 90sec g°i i5I tfllOIUS gAia ArF a|A|D| aiOIXH(NA 0.60)S 0|g6H EirofaCf. Eg? 
130O0IIAI 90sec§9J PEBS ^A|o|2 2.38wt%2| TMAHg2!j°S 2f 60secS9i aaSfaQ. 3 32f, Sf 23rnJ/«i 2 °| SAI^OIIAI Sf o.30^i 

21 l/s mas ^eisiaci. 

<4IA|00 12> 

gAIOII 60IIAI ©a» EiMaim I.OgS S£|IE||ygSfeM£f0|SBII0|e 0.01g, n-o|0|E^A|^<yo|0|ESafoiMaiO|e(n-hydroxysuccinimide 
triflate) 0.02g2l S3HI PGMEA 8.0gS §2? Oil ^OQ, 0)7 1 Oil E£|0||&SO|eJS 2mgS SOI &5!8| ^SJ SSaiXI^S S^oiaP. 
CfSOII. 0.2/ai2| SMaie! 1EI1 OlgSH SSBIIXI^M TIE HMDSHS 3tH El 2t ^2.|S 910 ID) (HI #71 ^ii Sf o.3/w ¥3NS 

ESofaCf. 01 01 A), 120*0 (HI A| Sf 90sec §9i SHM UilOIUS ^A|& *. ArF eiJAICH aiOIH(NA 0.60)« 0|g6H k^SfaCf. ES? 13013 
CHI Ai 90secg°! PEB1 4IA|of2 2.38wt%2| TMAHg^ES Sf 60secg°i S^ofaCf. □ 12f, Sf 31mJ/om 2 2| SAfgOIIAI Sf 0.30Am2| L/S 

una! Sf9J5facf. 

<AIAI0| 13> 

ftlAIOD 7 « «|A|0y 801 /H trSSh aSBI0|(SSB3 STJIf 12000) I.OgS agtfgflie! MSIffliy SS , sS£fOIM£||0| ^(trlphenylsulfonlum t 
riflate) 0.02g2f S3HI 8.0g2j PGMEAge!|(HI ^0|H. 0|7|<HI S7| S7I2J e£|0||B«OjeiS 2mgS S7|Sf0| ^2! SSaiXI^M 

§ sasfaci. cfeoii, 0.2/^2) g^aiej «ei« oigsH ssaixi^M sage tie hmdses aais ^ais 910101011 #71 sasa sf 

0.3m ¥JIS ESSfaCf. OICHAI, 13013 0)1 A| sf 90sec g9i SHS WOIUS 6IAIS ArF 2!|A|CH aiOIH(NA 0.60)* 0|goH EgofaCf. 
ESf? 130O0IIAI 90sec§Pi PEB« ^A|o|H 2.38wt%2| TMAHg^SS Sf 60secS9i S^ofaCf. 3 13f, Sf 26mJ/cm 2 2| 5Af^0||A| Sf 

o.3o*"2i us flies «re!8faa. 

oi s Bfg§ «Ai8i sgofasu, e ^§8 #7i& aiaioioii aaan &sjxkhi 2isn as as a jh^oi 7f-ssfcf. oga got, um 

0119 LHII 6IAI0II 130IIAH ESS ArF S!|A|IH aiO|fl« OlgSfOI ^A|8fa°U, KrF S!|A|0) aiOIUfi OlgSfO) EifS tiAItt 4 aCf. 
HtS2| 

a^sf s tteoi as asa aasi a on saws sags, sssis naoi sasfTii xisa xisgs s^oii stii sesw jis^oh 
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